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Abstract of JP 2002135157 (A) 



PROBLEIVI TO BE SOLVED: To provide a multi- 
band portable radio terminal that is copes with multi- 
slot mode and is also capable of avoiding the 
problem of DC offeets. SOLUTION: The local 
oscillation signal for receiving GSM/DCS(global 
system for mobile communication/digital cellular 
system) is generated on the variable frequency input 
side of the image removing mixer, and the output 
from a voltage-controlled oscillator for transmission 
generated in an offset PLL(phase- lock loop) is 
provided as the input of the other image rejection 
mixer. As the signal source of the mixer, a signal 
obtained by dividing IF(intermediate frequency) 
frequency generated In PLL for IF, which is used for 
the offset PLL for generating the transmission 
frequency signal, is provided, to' have the desired 
frequency generated in front of the mixer of the 
demodulator. 
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o 2*:rt^UT. ^fil8:ig^«7 0 3, 7 0 4 tm&^^ 20 

m^7 0 st^ht^^m.^^mmzy^-Y^fi^o 

[0 0 6 Ij ^ZT% m^^^m^7 0 5--Ji, 
LL7 10 (GSM^fl7 2 OMHz. DCS^fi7 6 

f CH_TX_GSM= 1240--1275 MH 
f CH_TX_DCS= 1330--1405 MH 

tt^^^o\c, ^-r ^^^v'l^fflp L L 6 5 1 5r*J»-t-n 
f^. ^«^iS^S7 2 7 7&^6(7>til;^tcfl, ±|e<7) f 
CH_TX_GSM ( f CH_TX_DCS) t . IgJE^UP^^SS 7 4 1 
SlSil jKIS f TX_GSM= 8 8 0-^915 MH z ( f TX_DCS 
I f CH_TX_GSM± f TX_GSM I 
I f CH_TX_DCS± f TX^DCS I 

[0 0 6 61 *CT\ {gigciiil^^yu^ 7 2 6 oa»f;^ 
f CH_TX_GSM— f TX_GSM 
f TX_DCS— f CH_TX_DCS 

(om&mci^:^K &mitm^7 2 5\zAt}^th^o 
[ 0 0 6 7 J i^Lm^mm 7 2 5 ±12 ( 3 ) (Dm^^^ 

(Om'^t. ±j^\^fzmi&^3 6 OMHz (GSM) (3 
8 0MHz (DCS) ) (O I rm^t ^(D^ 40 

^JV^7 3\\X^ A;^^tL:rc{4^9^M^5>^a5^LTD 

f CH_TX_GSM— f TX_GSM= 3 6 0 MH z 
f TX.DCS- f CH_TX_DCS= 3 8 OMH z 

[0 0 6 9] ^Cr\ GSMi:DCST'&tilte5§g7 2 
5(DW^^^ ±iS (4) (Dl^mt^^(Dm.hf^^^O\^Wt 
^ftttfs :^':7ir«;/ h P L L 7 5 0 (0 3 (c:;fcV>T. f^. 

X\^^0t^t^^%i\^^m5MnW&^7A\ (GS 56' 
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OMH z<7)@^^iS»4rf^i9a-t-) ;5^6(7>{f^Sr^«[» 

m^^^m^7 0 5(Dmtiti.x. s^/^^c:a[5^i-'5 3 6 

OMHz (GSM^) (DC S^(i3 8 OMH z) (^/^ 
[0 0 6 2] LT. ±IS<Dii:Sf^iSS<7)U;^?!)^^ 

-<-;^^<>'K (BB) m^xm.^'&m^nfz^ e 0 

MHz (3 8 OMHz) O I Fm-^;jq#?5tt^o C (7) I 

Fft^(i, (S^iiiS^^yUiJ' 7 2 0*5j:T/iS^&*iti« 

7 2 iSr^a-LT. ffi«Jt«« (PFD) 7 2 5tcat$tt 

[0 0 6 3] GSM^— K^. G SMfflcomJE^J^^S 
«7 4 1;65i(lf^ (ON) LT*5*5, ft&OSEESiJtHl^tg» 
7 4 2. 7 4 3Jif$il: (OFF) LTV^^o DC 
S-^e— KBttClti, DC SfflcOS;i^J^^tg§^7 4 2 75^0 
NL. ^(Oftfec7)miESlJtaj^ti^7 4 1 . 7 4 3flOFF 
LTl^So ^::T% 0Jx.(^. m/E*iJ»«SSg7 4 1 
C0tti;^?ti. jl^S^^'g^§§7 2 7^:::^oV^-C. SI 2 ic:^-r, 
GSMffiC0^^^yuPLLfflS£ES«Jffll^S§§6 5 275^^ 

[0 0 6 4] ^Oi:#<^>mJEEM^^tgS6 5 2C05IS® 
G SM/DC S^-«rtCOV^T. 

z 

z •••(!) 

= 1 7 1 0~1 7 8 5MH z) i:<Ofp*JJ;052l<D^j6?8c 
[0 0 6 5] -r/j:*3*>. 



•• (2) 



- (3) 

CSiEIC^^L. ^nS:m)E«iJiS¥«S3S7 4 1 (G S 
M) (DCS ^{i. tBffi^J^ISSSS 7 4 2) <DmW^'=f- 

10 0 6 8] croj; 9{;iUTJgfig$n3t/P— T'fi, {ilS 
Jt«Sf w 2 o(Z)A;^m#«>^iKI»^s«? L < /iS J: 5 

... (4) 

M) (DCS ^li. mEai»36tgS 7 4 2) (ZJJliS^ld: 
«^ e>7'£V>co-C, aE^H-fSo {i5:1fJti!JS7 2 

scoHtSJi, ±iliLfcCPU5 7 i*^f>o1gti»ji»m-^ 

[0 0 7 0] ±fE<oS: (4) IdS; (1) SrRA-mtf. 



(8) 
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f TX_GSM= f CH_TX_GSM"" 3 6 0 MH z 
= 8 8 0 — 91 5MH z 

f TX_DCS= i CH_TX^DCS+ 3 8 OMH 2 
= 1710-'178 5MH z 

t^j:^. m.f£Mmmm^7 4 1 (gsm) (dcs^ 
mj^mm^m^T 4 2) (o^mmi^m-ii. gsm 
(DCS) <omnmm^tmL<fj:^o 

[0 0 7 1] /^:io, y^—:f:7>(/u^<D^mn. gsm/ 

DC S-C^ffl^ttTV^^GMSK (Gaussian-filtered M 
inimum Shift Keying) ^f^^J^T^^Ti^^ J: 9t-. ^19 l^— N JO 

[00 7 21 — UMT S<?)^— KT?t. JilEGSM 

i^). i^r. umts 

[0 0 7 3] UMT S^— K(7)<h t . EI3<30ig:ij6iiia:7 
-r>'U^ 7 0 1, 7 0 2^ m^mm^^T 0 3, 7 0 4. 
i^iK^5>i§«7 0 ST-^S^^tV-SiS^Sgli. ^laS^tL 

I ^■r*/^OMl!)A;^(C. ^n^tlVh i a s t 0 



14 



(5) 



[0 0 7 4] UMTS^— KT'fi. L L 7 1 O 

f^?>tt/cft#ji. mm»:^^mm7 i 5joj:i/^fiEis5>ji 

Sg7 0 5S::frLTl/45>jaSn. 5>J^m<D190MH 

2 0 , mmi&mm^ 7 2 lt. tttaitets 725 

t-:7>r— K$tt6o G SM/DC S^— KNFi:iftV\ ± 
le^O 1 9 OMH z Oft-^(i. «l^i»m#T-feSo 

[0 0 7 5] UMTS^— K^. UMT S ffl<Dm/£ S^JP 
^S§57 4 3;650N LT*5<9 , -^cOftilCOajESJ^^tggg 
74 1, 7 4 2fiOFFtftffi{Cfe^o mi£*J»I^SSg7 
4 3 60tH;tlfi> /^iS»«g'&S7 2 7^C:fel^T. UMTS 
ffl(0^^^./UP L Lffllil£SiJ^a^SSg6 5 3 (ia2# 

[0 0 7 6] :i(Dtt<Dm,mmmmmm6 5 3<Dmmm 



f CH_TX_UMTS= 2110--'2170 MH z 



(6) 



(c:/^5J:5i-. ^-t >'^>'^fflP L L 6 5 1 ^Mt3ii-r*x 
tf. ^j&»iS'g'«7 2 7;ei^P>coffl;^i: LT. ±fE<^) f 

cH_Tx_uMTs^ . mmmm^m^ 743 (o^sig^^^ f 

I f CH_TX_UMTS± f TX^UMTS I 

(Drnm^^m-r^m^'^K i&mmj&'7-^/u^ 7 2 eicy 
-<^K$ix5o -tcT*. ^&^mi&y /i-^ 7 2 6 (Drnwr 

^ CH_TX_UMTS- f TX_UMTS 

[0 0 7 8] z<DXo\^nhtitzm^^it. {4tsjtesS7 

2 5{ZAtt^tl^tilsb. ffiffilt«!Sg7 2 5(1. A:^$tU 

5^cm-^ir. ±igL;rc I FfS-^ (il^SiS:! 9 OMHzCOffi 

^) t^^mi.. "tcDiiLnmmr^ji — -f-y ^^v^ 732 

tiirSittTtH;^;$tt'5o ^LT. /u— :/>^-<yUi5' 7 3 2 

f CH_TX_GSM- f TX_UMTS= 1 9 OMH z 

[0 0 8 0] ^cT% ^ (9) (6) ^{tA-rn 

f TX_UMTS= f CH_TX_UMTS-~ 1 9 OMH z 
= 1920-^198 OMH z 



^^^cC*?. mi£*JI»^^S7 4 3(D«SjSS[|S:fl, UMT 

[0 08 1] UMTS^- K^. ^iE*Ji9^SS7 4 3 
;!)*^<^ttj;^im-^«l. ■5I^fiJt»ii*iS7 5 3Sr:frLT. 

y :7ai-X:7^/U'^ 7 5 4-^A;'7^;rL5o 4^!;:7:n-x 
>^>f/U:5' 7 5 4(1. j^jSSil:^S7 6 1 , 7%2bti^ 
ICl. UMTS (WCDMA) ffljEjS^^gB^Jg^f 6. 
ctoT. ^->^y<>' K^aSF|5 5 5 4 J: 15. {g:*ieai§:7^ 
/U^ 7 5 1, 7 5 2^:n^Lr;g&^f^^§g7 6 1, 7 6 



5^ 



TX_UMTS= 1920'-198 OMH z <i: OfD:fc J:t/M<7) 

[0 0 7 7] •r**^*). 

(7) 
- (8) 

(1. {iffi^M^^^a^^LTDCm/EIC^I^f -So :l<D 
mffifl. Smffl»^tgS7 4 3 0*iJ^«S^iC^;5P$:ft 

[0 0 7 9] C(7)J; 5 t-fl^^^ttfcyi— >^(1. fifflJttS! 
^7 2 502 oc^A;^m-^ojgJK#c;i5^ L < J: 9 fii 

... (9) 



(1 0) 

[0 0 8 2] :i(Dj:o\zm^mm^^^-nhtitim^\:i:. 
'^mmmmmss 7 8 i . mmmi&y^ /Ui^^ 5 3 3 sr^h l 

T. mtimi^^ (PA) 5 3 0--A;^?$ti2)o -tLT. 

^;'^ti*i§S5 3 0 7i>^e)iottJ;^/;^5. r-ryu~^ 5 2 7^ 

iioT. T^rL — 7'U:^i^5 1 6^:7^— K^n-So 
[0 0 8 3] ^SteJc. S:ftffl<0^gB%SJ^St»0^^(cio 

v>rift0^-r5o s-r. ±i£iiioj:5(c. umts (-r**? 

^)WCDMA) "C(l. DC:t7-fe 5^ hMf»IelgS355r-:^D 



(9) 
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15 

y'^-zfiy^^s 1 6 tmm^tt^&mmcmm.i.x 

DCiii|@IS6 2 1, 6 2 3T?lS^$tl^M«liISS 

X\ DCThy'-fe^y h^S?«9B*< C<t;65-e^5o "^(Dfz 

[0 0 8 4] s: (6) {Z7r:-rxo{z^ mEEmmmmme 

v^o 't^<^t>h. JO 

f RX_UMTS= f CH_RX_UMTS= f CH_TX_UMTS= 2 110--- 
2 17 OMH z 

[00 8 51 GSM (DCS) (Dt^it. 5 

f TX_GSM= 8 8 0 — 915 MH z 

f TX_DCS= 1710 — 1785 MH z 
[0 0 8 81 w^T. GSM (DCS) {CO^/^T (J^l^ 

lE-r^) . Siimmm^it. m;^ii*s«5 2 8 (m;^iitg 
S5 2 9) (ommni^mhti. mmmmEEmm^mm? a 20 

1 («mS»J^9^M« 7 4 2 ) (?D^S{t-^fl. I§!2(7)|i» 
iii|iMS6 6 5 ^:^^LT. Ti^y :7^ — X:7^yu^?' 6 5 5 
(/Ky >^^-X:7^yu^ 6 5 6) --A;^$ti.'5o 
[0 0 8 9] cttp5(?:>:7H'/u>5'j;ij;«9. A;^/fa-^fi. S 

*IS6 5 7 (iS«i9*i^6 5 9) . ^^-(jwmm^^^ 

5 8 (ffiSftttiS&e 6 0) Sr^LT. i^K^ii^^ee 

1.66 2fcAyjStL'5o 

[0 0 9 01 lil3(7)a^P L L 7 1 0 <irffiffi^J^ft 

^MS&7 1 2|Cj:l9^^$nfc. 7 2 0MHz (7 6 0 30 
MHz) 0@^m-?-fi. ;§&^^j^^7 1 5 (CCIT- 

2 - s i n cdtx.gsk * c o s ct) , p 

= s i n (a>T.x.GSM+<i> if) + s 1 n (a>Tx,csM-"« i f) 

— (12a) 

2 • s IncoTx.Dcs' cos(o,p 

= sin (o}tx.dcs + <"if) + sin (wtx.dcs- <w i p) 

• (12 b) 

[00 9 3] 1^21 
2 - c o s ci>Tx.csic * s i n a> I p 

= s i n (a>Tx.csM+ I p) -sin (cdtx.gsm" i f) 

(13 a) 

2 • c o s Ct>Tx,ocs • s i n ci> I p 

= S i n (Cl>TX.DCS+ I f) - sin (<i>TX.DCS-Ct>Ip) 

(13 b) 

[0 0 9 4] wixe>i^^-C^^n^m-^ (±IS2oc7)ig J!^Tcom-^cO^;65«t «9 W^tL-Sc 

ftlSil-g^Se 6 1, 6 6 2<Dttl:^) jSfeS<DA0»S6 [0 0 9 5] 

6 3T'»D^-r5 (±fEC0^^CioV^T. (12a) -h (1 [^3] 
3 a), 4a J: (12 b) + (13 b) Sr^itJ-S) <b . 50 



»^g§§6 5 2(D^SiSi^^<±, S:ffi^jKIS^fiS/c^'5 
(TX) ^<hI^i:^ifilS:(C"t-So 

[0 0 8 6] -r/^^^. 

f CH_RX_GSM= f CH^TX.GSM 
= 1240 — 127 5MH z 

f CH_RX_DCS= f CH_TX_DCS 
= 1 330—140 5MH z 

[0 08 7] r<Dm-^,?:33imffl:^>'-fes/ h P L L<7);K-C 
%hf\.^Wi^m±. ^ (5) J: O 5^75^-5 J; 9 GSM 
(DCS) (r>m%mmk\^m\.\^\ irfii^%^ 

(1 1) 

(i. 1/1 »J^) . :}BJ:O5i^&l»5>S«7 0 5{wJ:i9 1 
/2 5i*il^nT. ll!2COjl&^5^j^f§6 4 1 

A;^$n5o i^iS»5>i^Sg6 4 \ X\X. JilSOffi-^Ti^ 

^f>ic:i/8 (1/4) 5>^$nT. 5:v^^citt5^"r'5 4 

5MHz (9 5MHz) T^S^^Stt-So LT. 
(T^m-^-fi. -^n-^*nj^JS^^l'g'§&6 6 1 :*t5ctr>'j^iS^S 

'&Sg6 6 2co, t> 5— :&<7)A;^^(c::7^— K^n-So 
[0 0 9 1] r(0<b#, 40(7)ft-^ (±iBOjgWitiHS 
6 5 7-6 6 (^t^^(Dmti\t^}i. ;ijSISc5>JlS6 4 1 
;6^^(DtH;^ift-^) Ill 2 ^c^-r{4t0M^^c:/^oTv^i^ 
i^ft^iS^^e 6 1, 6 6 2(7>tti;^(Cfl. ^tv-?:* 

[0 0 9 2] 

[ISI] 



(10) 
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s ! n (cOtx.osm + ^ip) 
s i n (a)Tx.Dcs + « if) 
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(1 4) 



(0 0 9 61 0*19, 

f TX_GSM+ f IF 
f TX_DCS+ f IF 

6 4 l(Dttl;/3-Cfe»9 . 45MHz (95MH) "efc-So 
[0 0 9 7] ±iliL/cjKy — X:7>cyW:$? 6 5 

5 (6 5 6) . mi&^m^^^e 6 1, 6 6 2^T*?F^^^ 
tt^IiJK (ll2{c::^b^v^T. .^ax-ffl^n/c^^j-e 7 0) 
f CH_RX_GSM+ f IF 
= (8 80 + 4 5) (9 15 + 
= 9 2 5^96 OMH z 
f CH_RX_DCS+ f IF 
= (1710 + 9 5) - (178 
= 1805-188 OMH z 

<b/^'9. GSM (DCS) <D^mm&^t^i.\.^mm^ 

[0 0 9 9] Ztl(c><Dm^{t. S5^JKii*IS6 6 4S:^ 
UT. :7:ii — X:/^/^^ 6 0 5 (7^?y 7rc: — X:7^ 

/^i5'6 13) \cy V^tl^o -^LT. GSM^:lOV^ 
Tfi, il&^Jl'^S&6 0 3. 6 0 4. ^oJ:u?/if y y^i — 

i^&^il^S6ii. 6 1 2. :ioJ:tJ<7t^y :7rc-X:7.< 
/w^J'e 1 3;5>ej?t^iS3Smi8S{cj:or. ^^u>:^h<?:> 

[OlOOj COJ:5(-. *^S*T*fi. DC RmiaSg(D 

--Jiffi-r ^ ^ ® Ti/ ^ ^ o 

[0101] ^fc. GSMXDCS{C^(,1^^mmtj:m 

lo 1 0 2] /^;ji5. mm^mt(icit) t^^-om.^.^^ 

^n^y^^ttieix;^^ I Cfk^ge/^lHlK:;^D s/:J^T*fe 
Sft^ICT'foO, (a3 0lEl3S^n ^'^S: I CfLL^ht 

[0 10 3] &.±tsimLitxo\c^ ^mm<oj^m\cxn 



••• (1 5) 

7^ [0 0 9 8] ioT. ±fao^ (1 1) (1 5) 



4 5) MH z 



(16 a) 



5 + 95) MH z 

- (16 b) 

ffiftfJ^^SSf (vco) irT\ mmm 

i^x.(c:^i-;5Nrr«1. G SM<h D c s FBl(7)^N:y K:^— 

[0 10 4] ^fc. GSMiDCSOSm^B^aS^Si^ 
2o(^Smffl^^F|5«S/S&^^5l±$'^TV^-5:fe: 

[0 10 5] ^ ^—i^^^X^'9'<r>^^(DX 

ffi-r^. mm^mmi^WL (if) fflPLLT-*^^tt/c 

[0 10 6] ^-v^/L-fflPLLi LT. t^ml (^J;ttf. 

40 ^OPLL^0&fflLTl^3tyS:46. |H]SS««7!iSJ|g;a±2)5 ^ 

(i. ^•r'tw^fflPLL{C^affl(7>PLL$r^fflT-^5/c 
c:(0.^tciol^Tt. I Cfbo^Jc:lp]SS«^^01i;fcSr 

[0 10 7] DCRtasi3go^aj«SA;^ii:W* 

Tfi. §mRFjliSI^<tM:^^^ig&^^y'>f-KL. ^ 

50 ho 
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[0 10 9] 

mmmm^wc^m-r^m i om-^^^^-r^is i (^m-^ 

T> 0iJ^J^. G SM/DC SOm^m;^tcmtb'2)DC^ 

[Olio] ijim-rtitf. ^^^^{c^^^-^/u^^^v K©j 

h Sr a /hPS « c «j X. S C i: ;6 5 X* # ^5 , 

[Dili] ^/^c. ^mm\^j:tLit. m3<Dm^±f^^ 
m-m-(D-( ?^-i^^^^:^'^^mf^'r^<DX\ m^m 

[0 112] ^ibl;:. *^P^(c:j:tt«. IS 2 <7>m-^*jGS; 



(11) 2002-135157 

20 

'^^mii^^xtjm(Dm^'mtfj:^x\i^^o ^(oitab^ m 

K^^^^m. GSM<bDC SO-ryu^;;^n hi^ 

JO m^(Dmmt^:tAm] 

v^m (DCR) ^Jt^LrTj^-rnir-fc^o 

So 

5 0 1 --R F^m^sa^^FP, 5 0 2-^RF mit^m^u. 5 

1 1 •••r>'7^-:h, 5 1 6- •r'^-":7'U'^f-, 5 5 1, 5 
5 2-Sft^-::^>'<>' K*0i3aiFB. 5 5 3. 5 5 4 -il&fi 

(VC-TCXO) . ^QS-'f^i^^MM^-Wk 

mmm. (dsp) . si X "^^^m^m (cpu) . 

5 7 2- -iSttJLlSfflp^^y (ROM) , 5 7 3-R8^# 
iZ^^iStBLp^^y (RAM) . 6 5 1 •••^•r >^/UfflP 
LL. 6 7 0- --Y^^-i;^!^^^ df-i^^ 7 10--ia^PL 
L. 7 2 5 -ffitaj:fc«S (PFD) . 7 5 0 :7-fe 5/ 
K P L L 
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[1^6] 




tflX.O-eaO~918MHs 
J DOS 

' frXJI-1710«17B5Wb 



[117] 



(b) 




